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1. Introduction
At RAN 95 meeting the revised WI “Dual Transmission/Reception (Tx/Rx) Multi-SIM for NR” [1] was approved. The objectives are: 

Enhancements for MUSIM procedures to operate in RRC_CONNECTED state simultaneously in NW A and NW B. [RAN2, RAN3, RAN4].

· Specify mechanism to indicate preference on temporary UE capability restriction and removal of restriction (e.g. capability update, release of cells, (de)activation of configured resources) with NW A when UE needs transmission or reception (e.g., start/stop connection to NW B) for MUSIM purpose
· RAT Concurrency: Network A is NR SA (with CA) or NR DC. Network B can either be LTE or NR.
· Applicable UE architecture: Dual-RX/Dual-TX UE

The work item shall identify whether the WI will have RAN3 or RAN4 impacts by RAN#99 [RAN2].
2. Define RRM requirements for Rel-17 MUSIM gaps [RAN4, RAN2]

· Define RRM requirements for Rel-17 MUSIM gaps [RAN4, RAN2]
· The following MUSIM gap requirements are considered 
· Measurements in Network A
· Measurements in Network B in RRC idle/inactive
· Note: it is up to RAN4 decision whether to define requirements for Network B.
· Identify and specify, if needed, solutions for MUSIM gap collision handling for the following cases [RAN4, RAN2]
· Case 1: Collisions between MUSIM gap and legacy measurement gap (i.e., Rel-15 to Rel-17 measurement gaps)
· Case 2: Collisions between MUSIM gap and SMTC
· Case 3: Collisions between different MUSIM gaps
· Note: RAN2 work can be triggered by RAN4 LS only, if needed
· Identify impacts on L1 measurements, RLM/BFD and L3 measurements and specify corresponding UE requirements, if necessary, when MUSIM gap(s) are configured, for the following scenarios [RAN4]
· Only MUSIM gap(s) are configured
· MUSIM gap(s) and legacy measurement gap are configured
· Note: requirements are applicable to MUSIM gaps defined in Rel-17 MUSIM WI (LTE_NR_MUSIM) 
In this contribution we provide our initial considerations on this topic.
2. Discussion
2.1. Background 
At Rel-17, one justification of MUSIM WI is [2] as the following “support for multi-USIM within a device is currently handled in an implementation-specific manner without any support from 3GPP specifications, resulting in a variety of implementations and UE behaviours. Standardizing support for such UE’s can prove beneficial from a performance perspective in that network functionality can be based on predictable UE behaviour.”
The Rel-17 MUSIM gap study at RAN4 was based on revised MUSIM WI [3] with additional purpose to “Specify that existing gap patterns in TS 38.133 can be applicable for MUSIM and also define new gap patterns for MUSIM .” The working procedure of the MUSIM gap is a UE at the CONNECTED mode at network A requests MUSIM gap for MUSIM purpose measurements for network B. Apparently during these MUSIM gaps that UE cannot have transmission and reception with network A and there is impact on performance of network A such as RRM and L1 measurement which lead to the main objective of Rel-18 MUSIM study – to define RRM requirements for Rel-17 MUSIM gaps. 
2.2. General aspects on RRM requirements for Rel-17 MUSIM gaps
The MUSIM gap configurations and its applicability for MUSIM Gap Pattern Configurations supported by the UE with NR standalone operation (with single carrier, NR CA configuration) defined at Rel-17 are copied below. Based on the scope of the WI, any investigation on new MUSIM gap is not available therefore all tasks listed in 2 “Define RRM requirements for Rel-17 MUSIM gaps” will be based on existing Rel-17 MUSIM gap patterns in Table 9.1.10-1 of [4]. From RAN2 signalling point of view, all necessary signallings supporting MUSIM functionality were completed at Rel-17 whereas the enhancement at Rel-18 focuses only on “MUSIM procedures to operate in RRC_CONNECTED state simultaneously in NW A and NW B”. Hence RAN4’s study on RRM requirements for Rel-17 MUSIM gaps should be based on corresponding RAN2’s signalling structure at Rel-17. To our understanding, any enhancement on already existing Rel-17 RAN2’s signalling is out of scope of this WI. 
In addition, when MUSIM gaps are configured for a UE, since they are only configured for MUSIM purpose as indicated in [4], all these MUSIM gaps cannot be used by any measurements configured by network A and all network A measurements are carried out outside MUSIM gaps.

Proposal 1: All specification work listed in the 2nd item “Define RRM requirements for Rel-17 MUSIM gaps” are based on existing Rel-17 MUSIM gap patterns defined in Table 9.1.10-1 of [4] and based on corresponding RAN2’s signalling structure defined at Rel-17. All MUSIM gaps cannot be used by any measurements configured for network A and all network A measurements are carried out outside MUSIM gaps.

Table 9.1.10-1: MUSIM Gap Pattern Configurations
	MUSIM Gap Pattern Id
	MUSIM Gap Length (MGL, ms)
	MUSIM Gap Repetition Period (MGRP, ms)

	0
	6
	40

	1
	6
	80

	2
	3
	40

	3
	3
	80

	4
	6
	20

	5
	6
	160

	6
	4
	20

	7
	4
	40

	8
	4
	80

	9
	4
	160

	10
	3
	20

	11
	3
	160

	12
	10
	80

	13
	20
	160

	14
	6
	320

	15
	6
	640

	16
	6
	1280

	17
	6
	2560

	18
	10
	320

	19
	10
	640

	20
	10
	1280

	21
	10
	2560

	22
	20
	320

	23
	20
	640

	24
	20
	1280

	25
	20
	2560

	26
	20
	5120

	27
	10
	NA

	28
	20
	NA

	Note 1: Measurement gap pattern #27, #28 are the aperiodic gap pattern without MGRP.


Table 9.1.10-2: Applicability for MUSIM Gap Pattern Configurations supported by the UE with NR standalone operation (with single carrier, NR CA configuration)
	MUSIM gap pattern configuration
	Serving cell 
	Gap Purpose
	Applicable MUSIM Gap Pattern Id

	Per-UE 
	FR1, FR2, or
	MUSIM Note1 

	0-13, 14-26, 27, 28 

	MUSIM gap
	FR1 + FR2
	
	

	
	
	
	

	NOTE 1: 
Inclusion of MUSIM procedures for per-UE MUSIM gaps only in NR single carrier, NR CA mode: MUSIM purpose which includes cell identification and measurement, paging monitoring, SIB acquisition, and/or on-demand SI request of the target cell in the target network.


2.3. Measurement requirements on Network A when MUSIM is configured
Regarding requirements for network A, to our understanding the impact of MUSIM gap on network A requirements is the following:

Case 1. for network A measurement with measurement gaps, the impact of MUSIM gap is the collision between MUSIM gap and gaps used for measurement. Some gaps used for measurement could be dropped based on the gap handling solution. 

Case 2. for network A measurement without measurement gaps, the impact of MUSIM gap is the existence of MUSIM gaps, measurement occasions could conflict with these existing MUSIM gaps.   
For the above case 1 and case 2 the measurement requirements on network A should be extended or scaled in order to addressing these impacts. 
Proposal 2: Regarding network A measurement with measurement gaps or without measurement gaps, the corresponding measurement requirements on network A should be extended in order to address the impacts of MUSIM gaps due to the collision between MUSIM gaps with other gaps or occasions for measurement.   

In detail, when MUSIM gaps are configured for a UE, four scenarios can be identified:
1. the MUSIM gap neither collides with any Rel-17 legacy gap nor collide with any SMTC/SSB or any resources for L1 measurement; or only MUSIM gaps are configured and the MUSIM gap does not collide with any SMTC/SSB or any resources for L1 measurement  
2. the MUSIM gap collides only with Rel-17 legacy gap

3. the MUSIM gap collides only with SMTC/SSB or any resource for L1 measurement
4. the MUSIM gap collides with both legacy gaps and SMTC/SSB or any resource for L1 measurement

Scenario 1 is the simplest scenario and under this scenario measurement performance on network A will not be impacted by the existing of MUSIM gaps. 
Proposal 3: when the MUSIM gap neither collides with any Rel-17 legacy gap nor collide with any SMTC/SSB or any resources for L1 measurement; or only MUSIM gaps are configured and the MUSIM gap does not collide with any SMTC/SSB or any resources for L1 measurement, network A measurement requirements can be reused.  

For the scenario 2, gap collision issue between MUSIM gap and Rel-17 legacy gaps should be solved firstly. For the gap collision rules, Rel-17 priority based gap handling rules can be considered as one possible solution besides other enhanced solutions. 
Proposal 4: For the scenario where the MUSIM gap collides only with Rel-17 legacy gap, gap collision issue between MUSIM gap and Rel-17 legacy gaps should be solved firstly. For the gap collision rules, Rel-17 priority based gap handling rules can be considered as one possible solution besides other enhanced solutions.

For scenario 3, when MUSIM gap collides only with SMTC/SSB or any resource for L1 measurement, collision handling rules should be defined before measurement requirements specification.
Proposal 5: when MUSIM gap collides only with SMTC/SSB or any resource for L1 measurement, collision handling rules should be defined before measurement requirements specification. 

For the scenario 4 when the MUSIM gap collides with both legacy gaps and SMTC/SSB or any resource for L1 measurement, collision between gaps should be solved firstly otherwise the collision handling procedure will have confusion. For example when a gap is dropped due to collision with a SMTC however that SMTC may still collide with other gaps and that collision needs be treated again. Hence applying gap collision handling firstly is more reasonable for this scenario. After finishing gap collision handling, principles derived for scenario 3 can be reused.   
Proposal 6: when MUSIM gap collides with both legacy gaps and SMTC/SSB or any resource for L1 measurement, the 1st step is to resolve the collision between gaps. After finishing gap collision handling, principles used for scenario 3 can be reused.
2.4. Measurement requirements on Network B

Regarding measurement requirements for network B, one note in the WI is “it is up to RAN4 decision whether to define requirements for Network B”. To our understanding the necessity to define network B requirements should be discussed firstly. If there is a consensus to specify network B requirements, the priority should be the requirements for network A. Requirements for network B study could be carried out at the second phase, for example after basic solution gap collision handling is setup, in the WI time frame. 
Proposal 7:  The necessity to define network B requirements should be discussed further. If there is a consensus to specify network B requirement, its priority should be lower compared with the work for network A requirements and could be carried out at the second phase in the WI time frame.
Regarding the scope of network B requirements, multiple tasks can be carried out through MUSIM gap at network B such as network B paging monitoring, SIB1 acquisition, other SIBs acquisition, on-demand SI request of the target cell and measurement. Using current idle/inactive state requirements defined in section 4.2.2 of [4] as the base, we propose the following idle/inactive requirements are considered for network B:
· UE measurement capability
· Measurement and evaluation of serving cell
· Measurements of intra-frequency NR cells
· Measurements of inter-frequency NR cells
· Measurements of inter-RAT E-UTRAN cells
· Maximum interruption in paging reception
· Measurements for UE configured with relaxed measurement criterion
For other functions such as other SIBs acquisition, during Rel-17 study it was well recognized that these functions could be treated as best effort solution hence corresponding requirements are not needed. For a particular requirement, for example intra-frequency cell reselection requirements of network B, the requirement should be defined based on the corresponding MUSIM gap’s properties, such as MGRP.
Proposal 8: If there is a consensus on defining network B requirements, the following requirements are purposed to be defined for network B idle/inactive state. Requirements are not needed for other “best effort” based functions. 
· UE measurement capability

· Measurement and evaluation of serving cell

· Measurements of intra-frequency NR cells

· Measurements of inter-frequency NR cells

· Measurements of inter-RAT E-UTRAN cells

· Maximum interruption in paging reception

· Measurements for UE configured with relaxed measurement criterion
2.5. Gap collision handling
Regarding gap collision handing, in the WI, gap collision handling solution should be studies for the following 3 cases:
· Case 1: Collisions between MUSIM gap and legacy measurement gap (i.e., Rel-15 to Rel-17 measurement gaps)
· Case 2: Collisions between MUSIM gap and SMTC
· Case 3: Collisions between different MUSIM gaps
Firstly to our understanding, the legacy measurement gaps from Rel-15 to Rel-17 consists of all gaps defined till Rel-17 including Pre-MG, NCSG, concurrent gap, ePos, gaps for NTN and legacy gaps for measurement purpose and have the following proposal. 
Proposal 9: In case 1, gaps to be considered include all gaps defined till Rel-17 including Pre-MG, NCSG, concurrent gap, ePos, gaps for NTN and legacy gaps for measurement.

Considering case 1 and case 3, for the gap collision between different MUSIM gaps and between MUSIM gaps and other legacy Rel-17 gaps, fundamentally the priority based solution defined in Rel-17 concurrent gap can be considered. In detail, priorities can be allocated to each gap patterns and when two or more gap collide, only the highest priority gap is kept and all other gaps are dropped. In addition, enhanced solutions on gap collision beyond priority based solution are also open for discussion.  
Proposal 10: For gap collision case 1 and 3, priority based solution can be considered. Enhanced solutions on gap collision beyond priority based solution are also open for discussion.  
Proposal 11: For priority based solution, priorities can be allocated to each gap patterns and when two or more gap collide, only the highest priority gap is kept and all other gaps are dropped. 
3. Conclusion
In this contribution, we provide our initial considerations on “xxx” and have the following proposals:
Proposal 1: All specification work listed in the 2nd item “Define RRM requirements for Rel-17 MUSIM gaps” are based on existing Rel-17 MUSIM gap patterns defined in Table 9.1.10-1 of [4] and based on corresponding RAN2’s signalling structure defined at Rel-17. All MUSIM gaps cannot be used by any measurements configured for network A and all network A measurements are carried out outside MUSIM gaps.

Proposal 2: Regarding network A measurement with measurement gaps or without measurement gaps, the corresponding measurement requirements on network A should be extended in order to address the impacts of MUSIM gaps due to the collision between MUSIM gaps with other gaps or occasions for measurement.   

Proposal 3: when the MUSIM gap neither collides with any Rel-17 legacy gap nor collide with any SMTC/SSB or any resources for L1 measurement; or only MUSIM gaps are configured and the MUSIM gap does not collide with any SMTC/SSB or any resources for L1 measurement, network A measurement requirements can be reused.
Proposal 4: For the scenario where the MUSIM gap collides only with Rel-17 legacy gap, gap collision issue between MUSIM gap and Rel-17 legacy gaps should be solved firstly. For the gap collision rules, Rel-17 priority based gap handling rules can be considered as one possible solution besides other enhanced solutions.

Proposal 5: when MUSIM gap collides only with SMTC/SSB or any resource for L1 measurement, collision handling rules should be defined before measurement requirements specification. 

Proposal 6: when MUSIM gap collides with both legacy gaps and SMTC/SSB or any resource for L1 measurement, the 1st step is to resolve the collision between gaps. After finishing gap collision handling, principles used for scenario 3 can be reused
Proposal 7:  The necessity to define network B requirements should be discussed further. If there is a consensus to specify network B requirement, its priority should be lower compared with the work for network A requirements and could be carried out at the second phase in the WI time frame
Proposal 8: If there is a consensus on defining network B requirements, the following requirements are purposed to be defined for network B idle/inactive state. Requirements are not needed for other “best effort” based functions. 
· UE measurement capability

· Measurement and evaluation of serving cell

· Measurements of intra-frequency NR cells

· Measurements of inter-frequency NR cells

· Measurements of inter-RAT E-UTRAN cells

· Maximum interruption in paging reception

· Measurements for UE configured with relaxed measurement criterion
Proposal 9: In case 1, gaps to be considered include all gaps defined till Rel-17 including Pre-MG, NCSG, concurrent gap, ePos, gaps for NTN and legacy gaps for measurement.

Proposal 10: For gap collision case 1 and 3, priority based solution can be considered. Enhanced solutions on gap collision beyond priority based solution are also open for discussion.  
Proposal 11: For priority based solution, priorities can be allocated to each gap patterns and when two or more gap collide, only the highest priority gap is kept and all other gaps are dropped. 
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